Harmonizing the quantification of CCS GHG emission reductions through oil and natural gas industry project guidelines  by Ritter, Karin et al.
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SHWUROHXPLQGLXVWU\ 
,QWURGXFWLRQ
&DUERQ FDSWXUH DQG VWRUDJH &&6 UHIHUV WR WKH FKDLQ RI SURFHVVHV WR FROOHFW RU FDSWXUH D &2 JDV VWUHDP
WUDQVSRUWWKH&2WRDVWRUDJHORFDWLRQDQGLQMHFWWKH&2LQWRDJHRORJLFDOIRUPDWLRQIRUORQJ WHUP LVRODWLRQ IURP
WKHDWPRVSKHUH $SSOLFDWLRQRI&&6WRZDUGFOLPDWHFKDQJHPLWLJDWLRQEXLOGVRQH[LVWLQJ LQGXVWULDORSHUDWLRQVIRU
H[DPSOH LQ WKH VHSDUDWLRQ RI&2 IURP JDVPL[WXUHV LQ WKH FRPSUHVVLRQ WUDQVSRUW DQG LQMHFWLRQ RI&2  DQG LQ
FRUURVLRQ FRQWURO DQG PD\ EH FRPSDWLEOH ZLWK PDQ\ FXUUHQW HQHUJ\ LQIUDVWUXFWXUHV  0DQ\ RI WKH PHWKRGV DQG
WHFKQLTXHV WR LGHQWLI\ DSSURSULDWH VLWHV WR FRQGXFW LQMHFWLRQ RSHUDWLRQV WR SURMHFW VXEVXUIDFH SHUIRUPDQFH WR
PDQDJH LQMHFWHGJDVHV DQG VXEVWDQFHV DQG WR DYRLGRUPLWLJDWHXQZDQWHGGHYHORSPHQWV DUHZHOO NQRZQ WR WKHRLO
DQGQDWXUDOJDV LQGXVWU\  
*RYHUQPHQWDO  DQG SULYDWH RUJDQL]DWLRQV DUH HYDOXDWLQJ RSWLRQV IRU UHGXFLQJ JUHHQKRXVH JDV *+* HPLVVLRQV
GHYHORSLQJ SURMHFW SODQV DQG LPSOHPHQWLQJ HPLVVLRQ UHGXFWLRQ SURMHFWV :KLOH WKH RYHUDUFKLQJ JRDO RI UHGXFLQJ
*+*HPLVVLRQVLVFRQVLVWHQWDPRQJWKHVHLQLWLDWLY HVWKHUHLVDQHHGIRUVRXQGWHFKQLFDORYHUDUFKLQJJXLGDQFHWKDWLV
VXLWDEOH IRU D EURDG UDQJH RI FOLPDWH FKDQJH UHJLPHV RU *+* UHJLVWULHV DQG ZLOO VHUYH WKH RLO DQG QDWXUDO JDV
LQGXVWU\¶VJOREDORSHUDWLRQV 
7R PHHW WKLV QHHG WKH $PHULFDQ 3HWUROHXP ,QV WLWXWH $3, DQG WKH ,QWHUQDWLRQDO 3HWUROHXP ,QGXVWU\
(QYLURQPHQWDO&RQVHUYDWLRQ$VVRFLDWLRQ ,3,(&$KDYHSXEOLVKHGJXLGHOLQHV IRUJUHHQKRXVHJDV *+*HPLVVLRQ
UHGXFWLRQSURMHFWVUHOHYDQWWRWKHRLODQGQDWXUDOJDVLQGXVWU\>@7KHVH3URMHFW*XLGHOLQHV H[SODLQNH\FRQFHSWVIRU
*+* UHGXFWLRQ SURMHFW DFFRXQWLQJ DQG SURYLGH SULQFLSOHV DQG FULWHULD IRU FUHGLEOH *+* HPLVVLRQ UHGXFWLRQ
TXDQWLILFDWLRQ  $ VHFRQG SDUW RI WKH 3URMHFW *XLGHOLQHV VSHFLILFDOO\ DGGUHVVHV &&6 SURMHFWV >@  7KHVH LQLWLDWLYHV
EXLOG RQ HDUOLHU SURWRFRO GHYHORSPHQW ZRUN FRQWDLQHG LQ WKH 3HWUROHXP ,QGXVWU\ *XLGHOLQHV IRU 5HSRUWLQJ
*UHHQKRXVH*DV(PLVVLRQV >@ DQG WKH $3, &RPSHQGLXP RI (PLVVLRQV (VWLPDWLQJ0HWKRGRORJLHV IRU WKH 2LO DQG
*DV,QGXVWU\ >@ 
$VVXPPDUL]HGKHUH WKH,3,(&$$3,JXLGHOLQHVIRU&&6SURMHFWVDSSO\DVWHS ZLVH DSSURDFK IRU DVVHVVLQJ DQG
TXDQWLI\LQJ SRWHQWLDO *+* UHGXFWLRQV IRU &&6 DSSOLF DWLRQV RI LQWHUHVW WR WKH RLO DQG QDWXUDO JDV LQGXVWU\ 
$SSURSULDWH VLWH VHOHFWLRQRSHUDWLRQ DQGPRQLWRULQJDUH DOO UHFRJQL]HGDV LPSRUWDQW HOHPHQWV IRU&&6 WR EH D VDIH
DQG VHFXUH*+*HPLVVLRQ UHGXFWLRQ RSWLRQ &RQVLGHUDWLRQV IRU DVVHVVLQJ EDVHOLQH FDQGLGDWHV HVWLPDWLQJ HPLVVLRQV
IRU SDUWLFXODU EDVHOLQH RU SURMHFW HPLVVLRQ VRXUFHV DQG ULVNEDVHGPRQLWRULQJ DUH SUHVHQWHG WKURXJK W KH H[DPSO HV
SURYLGHG 
$SSOLFDWLRQRIHPLVVLRQUHGXFWLRQVJXLGHOLQHV
)LJXUHSUHVHQWVWKHSULPDU\VWHSVIRUTXDQWLI\LQJHPLVVLRQUHGXFWLRQV(DFKRIWKHVHVWHSVDUHGHVFULEHGIXUWKHU
DQGLOOXVWUDWHGWKURXJKWKHH[DPLQDWLRQRIWZRH[DPSOH&&6SURMHFWV 
 'HILQLQJWKHSURMHFW 
7KH ILUVW VWHS GHILQLQJ WKH SURMHFW SURYLGHV D ZULWWHQ GHVFULSWLRQ RI WKH HPLVVLRQ UHGXFWLRQ DFWLYLW\  $*+*
UHGXFWLRQ SURMHFW LV D UHFRJQL]DEOH DQG GLVWLQFW DFWLYLW\ RU VHW RI DFWLYLWLHV WKDW UHGXFH JOREDO *+* HPLVVLRQV
LQFUHDVH WKH VWRUDJHRIFDUERQRUHQKDQFH*+*UHPRYDOV IURP WKHDWPRVSKHUH &&6DVD*+*UHGXFWLRQSURMHFW
DFWLYLW\ DYRLGV&2 HPLVVLRQV WR WKH DWPRVSKHUH E\ LQMHFWLQJ WKH &2 DQG XOWLPDWHO\ VWRULQJ LW LQ D JHRORJLFDO
IRUPDWLRQ)RUD&&6SURMHFWWREHUHJDUGHG DVDFOLPDWHFKDQJHPLWLJDWLRQDFWLYLW\ WKHJHRORJLFDOIRUPDWLRQDWWKH
VHOHFWHGVLWHPXVWKDYHDSSURSULDWHORQJWHUP FRQWDLQPHQW FDSDELOLW\ 
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)LJXUH6WHSVIRUTXDQWLI\LQJHPLVVLRQUHGXFWLRQV
 'HWHUPLQLQJ WKH EDVHOLQH VFHQDULR
*+* UHGXFWLRQV PXVW EH TXDQWLILHG UHODWLYH WR D UHIHUHQFH OHYHO RI *+* HPLVVLRQV UHIHUUHG WR DV WKH EDVHOLQH
VFHQDULR %HFDXVH WKH EDVHOLQH VFHQDULR LV D K\SRWKHWLFDO VLWXDWLRQ WKHUH PD\ EH PXOWLSOH FDQGLGDWH VFHQDULRV IRU
ZKDWPLJKWKDYHKDSSHQHGLQWKHDEVHQFHRIWKHSURMHFW 3RWHQWLDOFDQGLGDWHVUHSUHVHQWVLWXDWLRQVRUFRQGLWLRQV WKDW
SODXVLEO\ ZRXOG KDYH RFFXUUHG LQ WKH DEVHQFH RI WKH UHGXFWLRQ SURMHFW  'HWHUPLQLQJ WKH EDVHOLQHV VFHQDULR IURP
DPRQJ WKHVH FDQGLGDWHV LV D FRPSOH[ WDVN ZKLFK PD\ LQYROYH VXEMHFWLYH DQG REM HFWLYH HOHPHQWV  ,Q JHQHUDO
GHWHUPLQDWLRQRI WKHEDVHOLQH VFHQDULR VKRXOGEHEDVHGRQD VRXQG WHFKQLFDOEDVLVJXLGHGE\FRPPRQO\DFFHSWHG
SUDFWLFH  &RPPRQ SUDFWLFH SURYLGHV WKH PRVW REMHFWLYH PHDQV RI LGHQWLI\LQJ ZKDW ZRXOG KDYH KDSSHQHG LQ WKH
DEVHQFHRIWKHSURMHFW 
 'HWHUPLQLQJWKHDVVHVVPHQWERXQGDU\
$IWHU GHILQLQJ WKH SURMHFW DQG GHWHUPLQLQJ WKH EDVHOLQH VFHQDULR WKH QH[W VWHS LV WR GHWHUPLQH WKH DVVHVVPHQW
ERXQGDU\  7KH DVVHVVPHQW ERXQGDU\ HQFRPSDVVHV *+* HPLVVLRQ VRXUFHV VLQNV DQG UHVHUYRL UV FRQWUROOHG E\ WKH
HQWLW\ LPSOHPHQWLQJ WKH SURMHFW UHODWHG WR WKH*+* UHGXFWLRQ SURMHFW DIIHFWHG E\ WKH*+* UHGXFWLRQ SURMHFW DQG
UHOHYDQW WR WKHVHOHFWHGEDVHOLQHVFHQDULR  
 4XDQWLI\LQJ HPLVVLRQV 
*UHHQKRXVH JDV HPLVVLRQ UHGXFWLRQV DUH TXDQWLILHG DV WKH GLIIHUHQFH EHWZHHQ WKH EDVHOLQH HPLVVLRQV DQG WKH
UHGXFWLRQSURMHFWHPLVVLRQVZKHUHEDVHOLQHHPLVVLRQVDUHGHWHUPLQHG IRU WKH VDPHTXDQWLW\RIRXWSXWDV WKHSURMHFW 
%DVHOLQHHPLVVLRQVDUHHPLVVLRQVWKDWZRXOGKDYHRFFXUUHGIURPDUHIHUHQFHGRSHUDWLR Q EDVHOLQH VFHQDULR ZLWKRXW
FDUERQFDSWXUHEXWZLWK WKHVDPHRXWSXWDV WKHSURMHFWDFWLYLW\ HJ WKHYROXPHRIQDWXUDOJDVSURFHVVHG IRUDJDV
SURFHVVLQJIDFLOLW\%HFDXVH WKHEDVHOLQHHPLVVLRQVDUHUHSUHVHQWDWLYHRIDK\SRWKHWLFDOVFHQDULREDVHOLQHHPLVVLRQV
DUHRQO\HVWLPDWHV %DVHOLQHHPLVVLRQVVKRXOGUHIOHFWHPLVVLRQVRXUFHVDVVRFLDWHGZLWKHDFKVWHSRI WKH&&6FKDLQ
EXWWKDWZRXOGKDYHRFFXUUHGLQWKHDEVHQFHRIWKHSURMHFW 
$OWKRXJKEDVHOLQHDQGSURMHFWHPLVVLRQVDVVRFLDWHGZLWK&&6ZLOOSUL PDULO\IRFXVRQVRXUFHVRI&2LQFOXGLQJ
&2FDSWXUHGDVSDUWRI WKHSURMHFWRU&2HPLVVLRQV UHVXOWLQJ IURPHQHUJ\ UHTXLUHPHQWV WRFDSWXUH WUDQVSRUW DQG
LQMHFW&2PHWKDQH&+DQGQLWURXVR[LGH1 2HPLVVLRQVVRXUFHVVKRXOGDOVREHDVVHVVHG %RWK EDVHOLQHDQG
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 4XDQWLI\WKHHPLVVLRQUHGXFWLRQV
 ,GHQWLI\EDVHOLQHFDQGLGDWHVIRUHDFKSURMHFWDFWLYLW\
 'HWHUPLQHWKHEDVHOLQHVFHQDULREDVHGRQVRXQG
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SURMHFW HPLVVLRQV FDQ EH H[SUHVVHG E\ WKH IROORZLQJ JHQHUDO HTXDWLRQ  7KH HTXDWLRQ WHUPV DUH GHILQHG IXUWKHU LQ
7DEOH 
(PLVVLRQV 9(17&0%)8*,1'   (TXDWLRQ 
7DEOH7HUPLQRORJ\DVVRFLDWHGZLWKHPLVVLRQTX DQWLILFDWLRQ HTXDWLRQ 
(TXDWLRQ7HUP  %DVHOLQH7HUPLQRORJ\ 3URMHFW7HUPLQRORJ\
9(17 9HQWHG&2 HPLVVLRQVIURPEDVHOLQHRSHUDWLRQVRUHTXLSPHQW
WKDWZRXOGKDYHRFFXUUHGLQWKHEDVHOLQHVFHQDULR)RUPRVW
SHWUROHXPLQGXVWU\&&6SURMHFWVWKHYROXPHRI&2 FDSWXUHG
E\WKHSURMHFWZRXOGEHLQFOXGHGLQWKLVDPRXQW 
9HQWHGHPLVVLRQVDVVRFLDWHGZLWKWKHSURMHFWLQFOXGH
SLSHOLQHYHQWVGXULQJQRUPDORSHUDWLRQVDQG
PDLQWHQDQFHXSVHWFRQGLWLRQVDQGFRPSUHVVRUEORZGRZQ
HPLVVLRQVIURPWUDQVSRUWLQJWKH&2 WRWKHLQMHFWLRQVLWH 
&0% 'LUHFWFRPEXVWLRQHPLVVLRQVWKDWZRXOGKDYHRFFXUUHGLQWKH
EDVHOLQHVFHQDULR7KHVHPLJKWLQFOXGHIXHOFRQVXPHGLQ
VWDWLRQDU\FRPEXVWLRQHTXLSPHQWRUHPLVVLRQVIURPIODUHVRU
DFLGJDVLQFLQHUDWLRQ 
&RPEXVWLRQHPLVVLRQVIURPIXHOFRQVXPSWLRQ DVVRFLDWHG
ZLWKFRPSUHVVLQJWKHFDSWXUHGJDVVWUHDPWUDQVSRUWLQJ
WKHJDVWRWKHVWRUDJHUHVHUYRLUDQGLQMHFWLQJWKHJDVLQWR
WKHUHVHUYRLU 
)8* )XJLWLYH&2 HPLVVLRQVIURPEDVHOLQHHTXLSPHQWWKDWZRXOG
KDYHRFFXUUHGLQWKHEDVHOLQHVFHQDULR
)XJLWLYH HPLVVLRQVDVVRFLDWHGZLWKSUHVVXUL]HGHTXLSPHQW
XVHGWRFDSWXUHWUDQVSRUWDQGLQMHFWWKHJDVVWUHDP 
,1' ,QGLUHFWHPLVVLRQVWKDWZRXOGKDYHRFFXUUHGIURPHOHFWULFLW\
SXUFKDVHGIURPRXWVLGHVRXUFHVLQWKHEDVHOLQHVFHQDULR 
,QGLUHFWHPLVVLRQVIURPHOHF WULFLW\XVHGWRRSHUDWH
FDSWXUHWUDQVSRUWDQGVWRUDJHHTXLSPHQW 

&DVHVWXG\IRU&&6DVVRFLDWHGZLWKDFLGJDVUHPRYDO
7KH ILUVW FDVH VWXG\ H[DPLQHG KHUH LV EDVHG RQ D SURMHFW GHVLJQHG WR UHFRYHU&2 HPLWWHG IURP JDVWUHDWPHQW 
RSHUDWLRQV DVVRFLDWHG ZLWK DQHZO\FRQVWUXFWHGOLTXHILHGQDWXUDOJDV/1*IDFLOLW\DQGLQMHFW LW LQWRDGHHSVDOLQH
IRUPDWLRQ  7DEOH  RXWOLQHV WKH RSHUDWLQJ SDUDPHWHUV DVVRFLDWHG ZLWK WKLV H[DPSOH $ VFKHPDWLF GLDJUDP RI WKH
SURMHFWDFWLYLW\LVVKRZQLQ)LJXUH 
7DEOH2SHUDWLQJSDUDPHWHUVIRUFDVHVWXG\ 
3DUDPHWHUVIRU&2&DSWXUH7UDQVSRUWDQG,QMHFWLRQLQD6DOLQH)RUPDWLRQ 
×6PGD\ ×VFIGD\RIQDWXUDOJDVLVSURGXFHGIURPRIIVKRUHZHOOVDQGLVSLSHGWRDQRQVKRUH/1*IDFLOLW\ 7KHSURGXFHG
QDWXUDOJDVFRQWDLQVWRPRO&2 PRO+ 6DQGPRO&+ 7KHUHPDLQLQJJDVFRQVWLWXHQWVDUHLQFRQVHTXHQWLDOWRWKLV
H[DPSOH 
(QHUJ\UHTXLUHGIRUWKHEDVHOLQHVFHQDULRLVHVWLPDWHGWREH × -00%WXRIQDWXUDOJDVDQG× -0: KURI
HOHFWULFLW\ 
&2LVVHSDUDWHGIURPWKHQDWXUDOJDVXVLQJDQDPLQHXQLWDQGDPLQHUHJHQHUDWLRQSULRUWRFRROLQJWKHSURGXFHGJDVWRIRUP/1*FRQWDLQLQJ
&+
&DSWXUHG&2 LVFRPSUHVVHGXVLQJPXOWLSOHHQJLQH GULYHQFRPSUHVVRUVDQGHOHFWULF GULYHQSXPSVWRWUDQVSRUWWKH&2 VWUHDPNPPLOHV
WRDQRIIVKRUH&2 LQMHFWLRQZHOODQGLQMHFWWKH&2LQWRWKHGHHSVDOLQHIRUPDWLRQ)DFLOLW\IXHODQGHOHFWULFLW\XVDJHUHFRUGVDQG&2 PHWHULQJ
UHFRUGVLQGLFDWHWK DWRQDQDQQXDOEDVLV× 6P ×VFIRIIXHOJDVDQG × -0: KURIHOHFWULFLW\DUHFRQVXPHGDW
WKHFRPSUHVVLRQSXPSDQGPHWHULQJIDFLOLWLHVWRFRPSUHVV× WRQQHV&2SHU\HDUWKDWLVFDSWXUHGIURPWKH/1*SODQW 
7KH&2 LVLQMHFWHGLQWRDGHHSVDOLQHIRUPDWLRQVHSDUDWHGIURPWKHRFHDQIORRUE\DJDVEHDULQJIRUPD WLRQDQRLOEHDULQJIRUPDWLRQDQGDWKLFN
VKDOHIRUPDWLRQ7KHSURSHUWLHVRIWKHUHVHUYRLUPDNHVWRUDJHRIWKH&2DYLDEOHORQJ WHUPRSWLRQDQGPLQLPL]HWKH SRWHQWLDOIRUDQDFFLGHQWDO
UHOHDVHDVDUHVXOWRIQDWXUDORFFXUUHQFHV 

7KURXJKDQDQDO\VLVRI WKHSRWHQWLDOFDQGLGDWHVIRU WKLVFDVHVWXG\ WKHIXUWKHUSURFHVVLQJRI WKHDFLGJDVVWUHDP
LQDVXOIXUSODQWLVGHWHUPLQHGWREHWKHPRVWSUREDEOHEDVHOLQHV FHQDULR  ,W VKRXOGEHQRWHG WKDW WKLVFDVHVWXG\ LV
SUHVHQWHG IRU LOOXVWUDWLYH SXUSRVHV RQO\  $FWXDO SURMHFW DFWLYLWLHV ZLOO UHTXLUH DQ DVVHVVPHQW RI FDQGLGDWHV DQG
FKDUDFWHULVWLFV VSHFLILF WR WKH SURMHFW DSSOLFDWLRQ  5HJXODWRU\ RU YROXQWDU\ *+* UHJLPHV  PD\ UHTXLUHDGGLWLRQDO
GHWDLOVDQGMXVWLILFDWLRQIRUEDVHOLQHVFHQDULRGHWHUPLQDWLRQ 
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)LJXUH3URMHFWLOOXVWUDWLRQRI&2FDSWXUHWUDQVSRUWDQGLQMHFWLRQLQDVDOLQHIRUPDWLRQ 
,QWKLVH[DPSOHWKHJDVWUHDWPHQWDQG/1*RSHUDWLRQVDUHVLPLODULQER WKWKHEDVHOLQHDQGSURMHFWVFHQDULRVDQG
UHPDLQXQDIIHFWHGE\ WKHSURMHFW $VD UHVXOW WKHDVVHVVPHQWERXQGDU\ IRU WKHEDVHOLQH VFHQDULR LQFOXGHVRQO\ WKH
&2 WKDWZRXOGKDYHEHHQ UHOHDVHG WR WKHDWPRVSKHUH $OO HVWLPDWLRQPHWKRGVXVHG IRU WKLV H[DPSOHDUHEDVHGRQ
WKRVHFRPSLOHG LQ WKH$3,&RPSHQGLXP>@ $GGLWLRQDOGHWDLOV DUHSURYLGHG LQ WKH&&6*XLGHOLQHVGRFXPHQW >@ 
5HVXOWVIRUWKLVFDVHVWXG\DUHVKRZQLQ7DEOH 
7DEOH(VWLPDWHGHPLVVLRQUHGXFWLRQVIRUFDVHVWXG\&&6LQWRDGHHSVDOL QHIRUPDWLRQ 
 %DVHOLQH6FHQDULR 
7RQQHV&2(T 
3URMHFW 
7RQQHV&2(T 
9HQWHG(PLVVLRQV9(17   
'LUHFW&RPEXVWLRQ(PLVVLRQV&0%   
)XJLWLYH(PLVVLRQ)8*   
,QGLUHFW(OHFWULFLW\(PLVVLRQV,1'   
7RWDO(PLVVLRQV   
$QQXDO1HW*+*5HGXFWLRQV  
&DVHVWXG\IRU&&6DVVRFLDWHGZLWKHQKDQFHGRLOUHFRYHU\ 
$VHFRQGH[DPSOH LVSURYLGHG WR LOOXVWUDWH WKHDSSOLFDWLRQRI WKHHPLVVLRQ UHGXFWLRQJXLGHOLQHV IRUD&&6SURMHFW
ZKHUHWKHFDSWXUHG&2VWUHDPLVXVHGIRUHQKDQFHGRLOUHFRYHU\(25)RUWKLVFDVHVWXG\&2LVUHFRYHUHGIURP
D QDWXUDO JDV SURFHVVLQJ IDFLOLW\ WUDQVSRUWHG E\ SLSHOLQH DQG LQMHFWHG LQWR DQ RLO SURGXFWLRQ ILHOG IRU (25  ,W LV
6WRUDJH
3URMHFWHPLVVLRQV
3URFHVVDGGLWLRQVUHVXOWLQJIURP
WKHSURMHFW
/HJHQG
&2 FRPSUHVVLRQ
DQGGHK\GUDWLRQ
*DV7UHDWPHQW
2SHUDWLRQV
3XULILHG1DWXUDO
*DV
PHWHU
3URGXFHG
1DWXUDO*DV
&DSWXUHG&2 
*+*HPLVVLRQV
GXHWRHQHUJ\
FRQVXPSWLRQ
&DSWXUH
7UDQVSRUW
SXPS
&2  3URFHVV
9HQWV	)XJLWLYH
(PLVVLRQV
&2 
,QMHFWLRQ
&2 3URFHVV
9HQWV	)XJLWLYH
(PLVVLRQV
/1*3ODQW
3URGXFHG/1*
3LSHOLQH
WUDQVSRUW
&2  3URFHVV
9HQWV	)XJLWLYH
(PLVVLRQV
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7UDQVSRUW
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*DV3URFHVVLQJ
)DFLOLW\
3URGXFHG
+&V
PHW HU
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*DV
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HQHUJ\FRQVXPSWLRQ
&2 3URFHVV9HQWV	
)XJLWLYH (PLVVLRQV
(25
2SHUDWLRQV
,QMHFWHG
&2 
3URGXFHG
+&V
&2  3URFHVV9HQWV	
)XJLWLYH(PLVVLRQV
*+*
HPLVVLRQV  GXH
WRHQHUJ\
FRQVXPSWL RQ
5HFRYHUHG
6
+&DQG&2 
6HSDUDWLRQ
&DSWXUH
7UDQVSRUW
6WRUDJH
3XPS &2 
3URFHVV
9HQWV	
)XJLWLYH
(PLVVLRQV
3URMHFWHPLVVLRQV
3URFHVVDGGLWLRQVUHVXOWLQJIURPWKHSURMHFW
/HJHQG
$VVHVVPHQW%RXQGDU\
&2 
3URFHVV
9HQWV	
)XJLWLYH
(PLVVLRQV
DVVXPHGIRUWKLVH[DPSOHWKDWWKHHQWLW\FRQGXFWLQJWKHSURMHFWLV D-RLQW9HQWXUH3DUWQHULQWKH(25RSHUDWLRQVEXW
GRHV QRW RZQ RU RSHUDWH WKH JDV SURFHVVLQJ IDFLOLW\ RU WKH &2 WUDQVSRUW RSHUDWLRQV  2SHUDWLQJ SDUDPHWHUV DQG
DVVXPSWLRQV DVVRFLDWHG ZLWK WKLV H[DPSOH DUH VXPPDUL] HG LQ 7DEOH   )LJXUH  LOOXVWUDWHV WKH SURMHFW DFWLYLW\ DQG
DVVHVVPHQWERXQGDU\ 
7DEOH2SHUDWLQJSDUDPHWHUVDQGDVVXPSWLRQVIRUFDVHVWXG\ 
3DUDPHWHUVDQG$VVXPSWLRQVIRU&2&DSWXUH7UDQVSRUWDQG,QMHFWLRQIRU(QKDQFHG2LO5HFRYHU\
7KH&2 VWUHDPVHSDUDWHGIURPWKHQDWXUDOJDVDQGK\ GURJHQVXOILGH+ 6LVFDSWXUHGDQGURXWHGWRFRPSUHVVLRQGHK\GUDWLRQXQLWV7KHVH
DFWLYLWLHVDQGWKHLQFUHDVHGHQHUJ\UHTXLUHPHQWVDVVRFLDWHGZLWKWKHPDUHVKRZQZLWKLQWKHDVVHVVPHQWERXQGDU\EXWPD\SK\VLFDOO\EHORFDWHG
ZLWKLQWKHJDVSURFHVVLQJIDF LOLW\ 
&RPSRVLWLRQRIWKHFDSWXUHGJDVLVSHUFHQW&2 DQGSHUFHQWPHWKDQH&+ E\YROXPH 
7KHUHFRYHUHG&2 LVFRPSUHVVHGXVLQJPXOWLSOHHQJLQH GULYHQFRPSUHVVRUVDQGHOHFWULF GULYHQSXPSVWRWUDQVSRUWWKH&2 VWUHDPNP
PLOHVWRWKHRL OSURGXFWLRQILHOGDQGLQMHFWLWLQWRWKHUHVHUYRLUIRU(25 
)DFLOLW\IXHODQGHOHFWULFLW\XVDJHUHFRUGVDQG&2 PHWHULQJUHFRUGVLQGLFDWHWKDWRQDQDQQXDOEDVLV×P×VFIRIIXHOJDVDQG
×  - *:KURIHOHFWULFLW\DUHFRQVXPHGDWWKHFRPSUHVVLRQSXPSDQGPHWHULQJIDFLOLWLHVWRFRPSUHVV ×P%VFI&2 
WKDWLVFDSWXUHGIURPWKHJDVSODQW 
&UXGHDQGDVVRFLDWHGJDVSURGXFHGIURPWKH(25RSHUDWLRQVDUHVHQWWRDFHQWUDOSURFHVVLQJIDFLOLW\&2 FRQWDLQHGLQWKHDV VRFLDWHGJDVLV
VHSDUDWHGWKURXJKDQDPLQHXQLWFRPSUHVVHGDQGUH LQMHFWHGLQWRWKH(25SURFHVVWKHUHE\UHF\FOLQJWKH&2 EDFNLQWRWKHUHVHUYRLU 
7KHFDSWXUHGDQWKURSRJHQLF&2 IURPWKHJDVSURFHVVLQJIDFLOLW\UHSODFHVXQGHUJURXQGVRXUFHG&2 XVHGIR UWHUWLDU\RLOUHFRYHU\ 
7KHGLVSRVLWLRQRIWKHK\GURJHQVXOILGHLQWKHSURGXFHGQDWXUDOJDVLVXQFKDQJHGEHWZHHQWKHSURMHFWDQGWKHEDVHOLQHVFHQDULR 
7KHLQMHFWLRQRI&2 IRU(25LVSODQQHGIRUWKHIRUHVHHDEOHIXWXUHRIWKHUHVHUYRLU 
&RPPRQSUDFWLFHLQWKHDUHDLVWRSXUFKDVHWKHXQGHUJURXQG VRXUFHG&2 IRU(25RSHUDWLRQV 
)RUWKHJDVSURFHVVLQJIDFLOLW\YHQWLQJWKHH[KDXVWIURPWKHDPLQHXQLWLVFRPPRQSUDFWLFHDVDOORZHGXQGHUWKHWHUPVRIH[LVWLQJUHJXODWLRQVLQ
WKHIDFLOLW\ORFDWLRQ 
&RPPRQSUDFWLFHIRUWKH(25RSHUDWLRQLVWRFDSWXUHDQGUHF\FOHWKH&2 SURGXFHGIURPWKH(25SURGXFWLRQZHOOV 

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)LJXUH3URMHFWLOOXVWUDWLRQRI&2FDSWXUHWUDQVSRUWDQGLQMHFWLRQIRUHQKDQFHGRLOUHFRYHU\RSHUDWLRQV 
)RU WKLV H[DPSOH WKHUH DUH WKUHH L PSRUWDQW DVSHFWV WR FRQVLGHU IRU WKH EDVHOLQH VFHQDULR DQG WKH DVVHVVPHQW
ERXQGDU\ 
7KHGLVSRVLWLRQRIWKH&2DVVRFLDWHGZLWKWKHJDVSURFHVVLQJIDFLOLW\ 
7KHVRXUFHRIWKH&2XVHGIRU(25DQG 
7KHGLVSRVLWLRQRIWKH&2SURGXFHGIURPWKH(25SURGXFWL RQZHOOVLQWKH&2IORRGHGILHOG 
$VVXPSWLRQV DVVRFLDWHGZLWK WKHVH DVSHFWV DUHQRWHG LQ7DEOH IRU WKLV FDVH VWXG\DQGPD\QRWEH DSSOLFDEOH WR
DFWXDO SURMHFW DFWLYLWLHV  7KH &&6 3URMHFW *XLGHOLQHV GRFXPHQW >@ SURYLGHV DGGLWLRQDO GHWDLOV RQ WKH VFUHHQ LQJ
SURFHGXUHVDSSOLHGLQDVVHVVLQJWKHEDVHOLQHFDQGLGDWHV 

7KH HPLVVLRQ UHGXFWLRQV UHVXOWV IRU WKLV FDVH VWXG\ DUH VKRZQ LQ 7DEOH   $OO FDOFXODWLRQV DUH EDVHG RQ
PHWKRGRORJLHVSUHVHQW HG LQ WKH$3,&RPSHQGLXP >@ 
7DEOH(VWLPDWHGHPLVVLRQUHGXFWLRQVIRUFDVHVWXG\&&6IRU(25
 %DVHOLQH6FHQDULR 
7RQQHV&2(T 
3URMHFW 
7RQQHV&2(T 
9HQWHG(PLVVLRQV9(17   
'LUHFW&RPEXVWLRQ(PLVVLRQV&0%   
)XJLWLYH(PLVVLRQ)8*   
,QGLUHFW(OHFWULFLW\(PLVVLRQV,1'   
7RWDO(PLVVLRQV   
$QQXDO1HW*+*5HGXFWLRQV  
0RQLWRULQJFRQVLGHUDWLRQV
&&6PD\ SOD\ D VLJQLILFDQW UROH LQPLWLJDWLQJ*+* HPLVVLRQV  +RZHYHUPXFK RI WKLV GHSHQGV RQ SXEOLF DQG
SROLF\ PDNHU DFFHSWDQFH ZKLFK QHFHVVLWDWH GHPRQVW UDWLQJ WKDW SRWHQWLDO ORFDO ULVNV RU RWKHU FRQFHUQV DVVRFLDWHG
ZLWKORQJWHUP&2 VWRUDJHDUHPDQDJHG 
0RQLWRULQJIRU&&6KDVWZRSXUSRVHV7KHILUVWLVIURPD*+*HPLVVLRQVSRLQWRIYLHZWRHVWDEOLVKWKHDPRXQW
RI DYRLGHG *+* HPLVVLRQV QHW HPLVVLRQ UHGXFWLRQ  +HUH PRQLWRULQJ UHIHUV WR WKH FRQWLQXRXV RU SHULRGLF
DVVHVVPHQW RI *+* HPLVVLRQV DQG UHPRYDOV ZLWK WKH SXUSRVH RI GHWHUPLQLQJ HPLVVLRQV DQG HPLVVLRQ UHGXFWLRQV
IURP WKH SURMHFW  0RQLWRULQJ PXVW EH VXIILFLHQW WR DOORZ WKH WUDQVSDUHQW TXDQWLILFDW LRQ RI *+* UHGXFWLRQV 
0HWKRGRORJLHV IRU PRQLWRULQJ FDQ EH GLUHFW RU LQGLUHFW DQG LQFOXGH HVWLPDWLRQ PRGHOLQJ PHDVXUHPHQWV DQGRU
FDOFXODWLRQDSSURDFKHV  
7KH VHFRQG SXUSRVH LV IRU ULVN DVVHVVPHQW DYRLGDQFH DQG PLWLJDWLRQ  ,Q WHUPV RI JHRORJLFDO VWRUDJHRI&2
PRQLWRULQJLQFOXGHVWKHPHWKRGVWRDVVHVVWKDWWKH&2 LQ WKHVXEVXUIDFH LVEHKDYLQJDVSUHGLFWHGDQGDFFRUGLQJ WR
DQ\SHUPLWUHTXLUHPHQWVRUUHJXODWLRQV6XEVXUIDFHPRQLWRULQJLVXVHGWRGHWHUPLQHWKDWWKHULVNRIHPLVVLRQVWRWKH
HQYLURQPHQW LV QRW LQFUHDVLQJ DERYH DFFHSWHG OHYHOV XVXDOO\ HVWDEOLVKHG E\ WKH SHUPLW IRU WKH VWRUDJH SURMHFW 
$GGLWLRQDOO\ PRQLWRULQJ VKRXOG HVWDEOLVK WKDW &2  GRHV QRW OHDN LQWR DQG FRQWDPLQDWH RWKHU HQHUJ\ DQGPLQHUDO
UHVRXUFHVLQWKHVXEVXUIDFHVKDOORZSR WDEOHJURXQGZDWHUDQGVRLOV 
)RU &&6 RSHUDWLRQV PRQLWRULQJ LV DQ LWHUDWLYH ULVN EDVHG SURFHVV XWLOL]LQJ LQIRUPDWLRQ IURP RQJRLQJ
DVVHVVPHQWVRIFKDUDFWHULVWLFV WKDWDUH VSHFLILF WRDSDUWLFXODU&&6SURMHFW $VD UHVXOWPRQLWRULQJSODQVVKRXOGEH
GHYHORSHG RQ D FDVH E\FDVH EDVLV WR PDQDJH SRWHQWLDO ULVNV IRU WKH VSHFLILF &&6 DSSOLFDWLRQ  $ ULVNEDVHG
PRQLWRULQJ DSSURDFK DSSOLHV ULVN DVVHVVPHQW WHFKQLTXHV WR LGHQWLI\ NH\ ULVNV RI SK\VLFDO OHDNDJH IRU WKH VSHFLILF
SURMHFWWKHQDSSURSULDWHPRQLWRULQJW HFKQLTXHV DUH LGHQWLILHG WRPDQDJH WKH ULVNV DQGSHUIRUPDQFH LVGHPRQVWUDWHG
DJDLQVW WKHPRQLWRULQJSODQ 0RQLWRULQJSUDFWLFHVDUHH[SHFWHG WRFRQWLQXH WRHYROYHZLWK LPSURYHG WHFKQRORJLHV
QHZLQIRUPDWLRQDQGRQJRLQJULVNPDQDJHPHQW 
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&RQFOXVLRQV
7HFKQRORJLHV IRU WKH FDSWXUH RI &2 IURP IRVVLO IXHO XVH DQG ORQJWHUP VWRUDJH XQGHUJURXQG RIIHU VLJQLILFDQW
SRWHQWLDO IRU PHHWLQJ VRFLHW\¶V HQHUJ\ QHHGV ZKLOH PLWLJDWLQJ *+* HPLVVLRQV  $Q HVWDEOLVKHG KLVWRU\ RI &&6
DFWLYLWLHVDQGEURDGH[SHUWLVHLQLWVDSSOLFDW LRQE\RLODQGQDWXUDOJDVLQGXVWU\SURYLGHDEDVLVIRUFRQILGHQFHLQWKH
XVHRI&&6DVD*+*HPLVVLRQ UHGXFWLRQRSWLRQ )XUWKHUGHPRQVWUDWLRQVZLOO FRQWLQXH WRH[SDQG WKLV H[SHULHQFH
KLJKOLJKW EHVW SUDFWLFHV LQFUHDVH DOLJQPHQW DPRQJ H[SHUWV DQG DVVLVW LQ EXLOGLQJ EURDG XQGHUVWDQGLQJ DQG SXEOLF
DFFHSWDQFH 
7KH ,3,(&$ DQG $3, JXLGHOLQHV IRU *+* HPLVVLRQ UHGXFWLRQ SURMHFWV >@ DQG VSHFLILFDOO\ WKH JXLGHOLQHV IRU
&&6 DV DQ HPLVVLRQ UHGXFWLRQ RSWLRQ >@ VXSSRUW WKH FRQVLVWHQW HYDOXDWLRQ TXDQWLILFDWLRQ  GRFXPHQWDWLRQ DQG
UHSRUWLQJ RI *+* HPLVVLRQ UHGXFWLRQ DFWLYLWLHV  7KLV DFWLYLW\ LV RQH RI D GLYHUVH VHW RI LQLWLDWLYHV DLPHG DW
LPSURYLQJ WKH XQGHUVWDQGLQJ RI &&6 DQG JDLQLQJ H[SHULHQFH LQ LWV DSSOLFDWLRQ IRU VDIH DQG VHFXUH *+* HPLVVLRQ
UHGXFWLRQV
$FNQRZOHGJHPHQWV 
0XFK RI WKH PDWHULDO LQ WKHVH JXLGHOLQHV EXLOGV RQ WKH ,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH 6SHFLDO
5HSRUWRQ&DUERQ&DSWXUHDQG6WRUDJH >@DVZHOODVRQJRLQJUHVHDUFKGHYHORSPHQWVDQG&&6GHPRQVWUDWLRQVE\
WKH86'HSDUWPHQWRI(QHUJ \DQGWKH,QWHUQDWLRQDO(QHUJ\$JHQF\ 
7KHDXWKRUVZLVKWRDFNQRZOHGJHWKHVXSSRUWDQGFRQWULEXWLRQVRIWKH$3,DQG,3,(&$PHPEHUFRPSDQLHVLQWKH
GHYHORSPHQWRI WKH2LODQG1DWXUDO*DV,QGXVWU\*XLGHOLQHV IRU*UHHQKRXVH*DV5HGXFWLRQV  >@DQGWKHIROORZ RQ
UHSRUW3DUW,,&DUERQ&DSWXUHDQG*HRORJLFDO6WRUDJH(PLVVLRQ5HGXFWLRQ3URMHFW)DPLO\ >@ 
5HIHUHQFHV 
,QWHUQDWLRQDO3HWUROHXP,QGXVWU\(QYLURQPHQWDO&RQVHUYDWLRQ$VVRFLDWLRQ,3,(&$DQG$PHULFD Q3HWUROHXP,QVWLWXWH$3,2LODQG1DWXUDO
*DV,QGXV WU\*XLGHOLQHVIRU*UHHQKRXVH*DV5HGXFWLRQ3URMHFWV/RQGRQ8QLWHG.LQJGRPDQG:DVKLQJWRQ'&
,QWHUQDWLRQDO3HWUROHXP,QGXVWU\(QYLURQPHQWDO&RQVHUYDWLRQ$VVRFLDWLRQ,3,(&$DQG$PHULFDQ3HWUROHXP,QVWLWXWH$3,3DUW,,&DUERQ
&DSWXUHDQG* HRORJLFDO6WRUDJH(PLVVLRQ5HGXFWLRQ)DPLO\/RQGRQ8QLWHG.LQJGRPDQG:DVKLQJWRQ'& 
,QWHUQDWLRQDO3HWUROHXP,QGXVWU\(QYLURQPHQWDO&RQVHUYDWLRQ$VVRFLDWLRQ,3,(&$$PHULFDQ3HWUROHXP,QVWLWXWH$3,DQG,QWHUQDWLRQDO
$VVRFLDWLRQRI2LODQG*D V3URGXFHUV2*33HWUROHXP,QGXVWU\*XLGHOLQHVIRU5HSRUWLQJ*UHHQKRXVH*DV(PLVVLRQV/RQGRQ8QLWHG
.LQJGRPDQG:DVKLQJWRQ'& 
$3,&RPSHQGLXPRI*UHHQKRXVH*DV(PLVVLRQV0HWKRGRORJLHVIRUWKH2LODQG*DV,QGXVWU\ $PHULFDQ3HWUROHXP, QVWLWXWH
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DPHQGHG 
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